In this research article, the non-linear shooting method is modified (MNLSM) and is considered to simulate Troesch's sensitive problem (TSP) numerically. TSP is a 2 nd order non-linear BVP with Dirichlet boundary conditions. In MNLSM, classical 4 th order RungeKutta method is replaced by Adams-Bashforth-Moulton method, both for systems of ODEs. MNLSM showed to be efficient and is easy for implementation. Numerical results are given to show the performance of MNLSM, compared to the exact solution and to the results by He's polynomials. Also, discussion of results and the comparison with other applied techniques from the literature are given for TSP.
INTRODUCTION
Nowadays, Real life applications in mathematics are dealing with either an ordinary differential equations (ODE) or Partial differentials Equations (PDE). ODE is a differential equation containing a derivatives of dependent variables with respect to one independent variable. The term "ordinary" is used in contrast with the term PDE which must be with respect to more than one independent variables. Many real problems are handled with mathematical model of PDE such as Blood Flow, Solver for Breasts' Cancerous Cell, Drying Process and laser glass cutting [1] [2] [3] [4] . In this paper we highlight the application of ODE which focus on Troesch's sensitive problem (TSP).
TSP [5] is a two point 2 nd order non-linear boundaryvalue problem (TP2NLBVP) with Dirichlet boundary conditions (DBCs). TSP is defined by theory of gas porous electrodes [6] . TSP has a wide range of applications in the field of applied physics.
TSP has been discussed by several researchers. Troesch [5] found solution of this sensitive problem numerically by using shooting method, while [6] used the Lie-group shooting method. Meanwhile, the authors [7] used grouping of multipoint shooting method through the assistance of continuation and perturbation technique. Besides [8] applied the quasilinearization method. In addition, other researchers applied diverse numerical techniques such as transformation groups method, invariant imbedding, and decomposition technique [9] [10] [11] [12] [13] [14] for solving TSP. Meanwhile, the authors [15] discussed the solution of TSP by the inverse shooting method, [16] used the Bspline method, [17] by the sinc-Galerkin method and [18] with the He's Polynomials. Also, authors [19] applied the modified homotopy perturbation method, [20] used the differential transform method, [21] discussed with the chebychev collocation method and in [22] applied the sinc-collocation method. This study mainly focuses on the results of [18] obtained by using the He's polynomials.
In this research paper, a modification of the nonlinear shooting method [23] is discussed, which is termed as a MNLSM, by substituting classical RungeKutta method of order four (CRKM4) by AdamsBashforth-Moulton method (ABMM), both for systems, and is applied to find the numerical solution of TSP. MNLSM results show the complete reliability of its performance for TSP. Hence IVP (3) has to be changed such that the solution depends both on  and x [23] .
MATERIALS AND METHODS
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and let differentiation order of  and x is reversed. Equation
For every single iteration, two types of IVPs obtained in the form of equations (3) and (10) . Then from equation (7),
Hence, in the shooting method for TP2NLBVPs, CRKM4 is applied to evaluate together the solutions essential by Newton's method. Here ABMM as a PCM in the shooting technique for the solution of systems of IVPs is applied. PCMs also known as multistep methods, are not self-starting, and need four initial points Suppose the following two 1 st order IVPs
Applied following as a predictor formulas, which is the four step Adams Bashforth method, and apply only one time in the iteration. 
  
Applied following as a corrector formula, which is the three step Adams Moulton method, and apply this formula as many times as needed to attain the required accuracy level.
where p stands for the predicted value.
This complete procedure is known as MNLSM for the solutions of TP2NLBVPs.
RESULTS AND DISCUSSION
In this research the simulations are carried out by using Matlab and implemented on Core I7 window 8.1 system. The step size h=0.1 and error bound 10 -4 are taken for the solution of TSP (1). Table 2 represents the results obtained from MNLSM when x varies from 0 to 1. The obtained results are compared with exact solution and VIM [18] . The MNLSM results are more precise than of VIM [18] for TSP with  = 0.5. Figure 1 shows the comparison between numerical results of MNLSM and VIM [18] with the exact solution for TSP using  = 0.5. The curve of MNLSM coincides with the exact solution whereas curve of VIM [18] clearly show the difference from the exact solution. Results of MNLSM in Table 3 indicates that as value of x varies from 0 to 1, the absolute errors of MNLSM is not increasing faster than the absolute errors of VIM [18] , when compared to the exact solution for TSP using  = 0.5. Table 4 indicates that as value of x varies from 0 to 1, the obtained results are more precise than of VIM [18] , when compared with exact solution of TSP using  =1. 
Results of MNLSM in
Figure 2
Numerical results for TSP with  = 1 Figure 2 shows the comparison between numerical results of MNLSM and VIM [18] with the exact solution for TSP using  = 1. The curve of MNLSM coincides with the exact solution whereas curve of VIM [18] clearly show the difference from the exact solution. Results of MNLSM in Table 5 indicates that as value of x varies from 0 to 1, the absolute errors of MNLSM is not increasing faster than the absolute errors of VIM [18] , when compared to the exact solution for TSP using Table 6 and table 7 Exact Solution MNLSM Sinc-collocation [22] MHP [19] Variational [14] Decomposition [11] Table 8 and table 9 Exact Solution MNLSM Sinc-collocation [22] MHP [19] Variational [14] Decomposition [11] Variational [14] , MHP [19] and Decomposition [11] results available in literature. Also, MNLSM is acceptable for solving others TP2NLBVPs.
CONCLUSION
The objective of this study is to modify the non-linear shooting method. The obtained MNLSM has been applied to solve TP2NLBVPs numerically with DBCs. Numerical simulations of TSP pointed out that the results attained by MNLSM are superior and close to the exact solution as compared with the results (He's results are superior to the earlier ones. In future, higher order TSPs may be solved by using parallel computing techniques [24] [25] [26] .
